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'U 

1'U n1Jl ~tJ .n1vi'vh n1J bbCJ m11J'U ~ ~V1i"iJ1 m11J~ 0'1'l'VICJ1'U~1vi'''iJ1 n 1 'U'Uv'lr;l 1'U I'll'l'l (Oiospyros 

filipendu{a) 1'U~'UffiflJ'ln1Jv'U-rn~vr'U6mJlJYl'll B'UL~v'l:lJ1"iJ1m'lJ::;J1'llvh~., (v'W~6.) 'U~ b rHlJ'VIl.hm::; , , " 
bb~lJ~1J ~'l'Vl'rl'l'll~'4~ mJ~Pin~1~.h'UlJ1'W'U11~1)~nl'l'VItJ1'U.niJ'lVltl'UmJEl'Ut.nv'U1'IJ:WLb'W'UA~ Lv~nhmJ~ 

lJ1nflll 70% ~m1lJb-UlJ-U'U 1 mg/ml 1'Ufl1JbLtJnG'l1J'U~~V15YhLI'lCJl5LmlJ1LV1m1YlYJLL~::;Yhfl1Jl'lflCJ~fl 

"iJ'U1vl~1J'U~~V1i"iJ1 n~'l" 0'1'l'VI CJ1'U LLvVlVl1'Uv~ LL(l::; ~1'U~ 0'1'l LVVl(l v::;"Ii bl'lVl'lleN1'U ,lTUI'lI'l'l LI'lCJLotl'VIr;lflfl1J, 

LmG'lLflU vi'lCJLVlAUfI nuclear magnetic resonance AV H NMR, C NMR LL(l::;L'IJ~tJ'ULYlCJ'U-uvl;j(ln'U(;11J 

eJl'lB.:I Yl'U11~1J'U~~V1i~vlAv uvaol (MW 442.72) Lb(l::;b~VVlI'l~V'U'lVli~l'ULv'U1'IJ:WLb'W'UA~'bv~fl1mU(;1 

W'U11(;11lJ1J() El'Ut.:l fl1Jvl1'l1'U'Uv.:l LV'U1'IJ:W.crtvi' 81.83 % ~m1lJL-UlJ-U'U 1 mglml 'VI~v (2.26 M) 

Rl,h~'1!: 'lVli~1'ULb'W'UA~ bv ~ n1mU ~ fl1J bLEJ fl(;11J LI'l CJv 1PlCJ 'lVliVll.:1:fi1 ill'W m UflLm (;11AU W~"iJoJ 

VElfl r;lfl ~ru'U V.:JLflJ 'l~ -r1.:1 

http:rHlJ'VIl.hm


Abstract 

The previous study reported that crude ethanol e~racts of the leaf part from Lum 

Bid Don~ (Diospyros jilipendulo) collected from the Plant Genetic Conservation Project area 

under The Royal Initiative of Her Royal Highness Princess Maha Chakri Sirindhorn, Samae-San 

Island, Chonburi exhibited anti-pancreatic lipase activity over 70% with 1 mo/'mL 

concentration. The crude ethanol extract was partitioned by hexane and ethylacetate, 

respectively. A pure compound was isolated from both crude ethanol and ethylacetate 

extracts by bioassay-guided fractionation method. The structure of this compound was 

identified spectroscopic techniques including H NMR and C NMR, and compared these data 

with reference spectra of triterpene compounds. The results show that pure compound 

might be uvaol (ME 442.72). The pancreatic lipase inhibitory activity of uvaol was ,examined 

and found that uvaol exhibited 81.83% lipase inhibition with 1 mg/mL (2.26 M). 

Keywords: anti-pancreatic lipase activity, bioassay-guided fractionation, spectroscopy, 

structure elucidation 
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~lmLJ'I~'U1Bnlnnln EJ li1\ul bfreJl'U bfl L'U1V111'U bflfl11lJ \?1'\.J 1(;1~ V1~ \I bfl~lh LL(;1:;VI~ v~ L~eJ~ 

1JfllJ~L~\I L1]'1.1 ~'\.J LL(;1 :;"ill'Ul'U~lhEJtJfll'VlJ'Ul~~V1~\lij LL '1.111tflJ~~:; L~lJ:ff'U ~lLVlV1V1~\lCl1~lJ1~ln fl1J
" " . 

m:;m'Ufl1J~LMEJ1-Uv\l n'U fI11lJ~ ~'ll n ~dflv m:;m '1.1 fl1JLlJV11'U v~61ilJ'Vv\ll 'VlJ'U ;\ll~ EJ'll n~~v\l fl1J 

LB'Ul'lllJLL Yi'Ufl1 LCl~ n1~ L'll~~vilV1tfl~L'll~EJ'ULL'll~.:!hlJn~L'llvlJ~1~B EJ1'UJ'll'Vv.:! m~1'VlJ'UnB'U L ~B.:!~ln 
" " 



2 

'Yl11'1~\nVlm~~U~-lm~'\Jl'U m~V1V1~lJhl'm~ L'lleJ1~~~l'Ut-ItJ.:J,hl~l~mcU1~m~m~ l~eJVI lm~'Vl11~lnVlm~ 
" " 

offu1'1J11'UeJeJmnn11.:J m CJ ~.:J'o\l~·lh cmm~vlU1'1J11'U1'UL~eJVl1~ ~.:J~':h CJ1'1J11'U1'UL~eJVI~-l~1LtJ'U'o\l~vleJ-l 
" " 

-rU't.h~'Vl1'Utl1eJ~1-l~m~eJ.:J ~.:Jijfh1off~1t1~1'UCJ1rieJ'UcU1\l~.:J ~'JlJ1'\In.:JUill'\l11f111:lJlu'UYhO}'1JeJ\ltl1t'leJ~U'1JeJ.:J 
" u 

~':hCJ ;S.:JLnVlfl'J1lJ'Wtl1CJ1lJ1'Um~1~t1PimO}1'\111W'1J~:lJ'U1'W~~ilfl'Vl~i.1m~vl'\J1'1J~'U lJl'W(i)J'U1bu'Utl1i.1V11'1J~'U
" , "' 

m~'tIlt1i.1V1~~vlUl'1J~'U1'Un1'Jbl'W'Vlti~'U,j'1'U~lt1 L'tI'U m~L~t1ULLVI.:J ~leJnfh~mJ L~1'J'H'1 ~.:J~'J'U1'\11qj~.:JhHj 

m~Pim:nn.:Jni.11nm~eJeJn'l'Vl~~ll'l1-uVi Lbi.1~1'U~1'Uni.11n~u~.:JLeJ'U1'lllJ1i.1l'\J~ ijW'll~~'U1'W~m~-rUn1~1~t1 
b'tl'U 'll1~1.:J1 fitl 'll1~'\I1i.1.:J 'll1~1 'U1L~tI1(Camellia sinensis) (Han et al., 2001) 5'JL'\I1~eJ.:J (Glycine 

max) (Satouchi et al., 1998) cU1Tvh.:JVl1.:Jm~~eJn (Setaria italic) (Sherma et al., 2005) sage 

(Mussaenda flava) (Ninomiya et al., 2004) n1 (Actinidia arguta) (Jang et al., 2008) LU'Uvl'U ~.:J 

L,:1'U1~11 m~1~tI~1'U1 '\11 qj~n L'U'Un1~~1Lu'Um'J1'Ut'l1.:J'lb~L 'VlP\ lLt'ltl ~1.:J1~ n~ilYl'UVli.11nVli.11t1'Uu V1~ 

~1lJ1~mYn~'\J~n1m'U'\J'J~L 'VlPl1'VlCJ~tl1'o\lil{)'Vl~~'\J~.:J leJ'Ul'llJJLb'W'Uf'1~LeJ~ n1i.1 b'\J~1~ 

If'1~.:Jm~d;S.:J~1 LU'U n1~bLtl fl~1~ri1Aill'il1 n~1~~nVlYl'l.l~lJ'U1'W~1'U~'Uffifl~\l m~a'U-rn~~'U6m~lJ 
QJ , ", 

Yl'l.lB'UL~tl\llJ1'il1n'W~~~1'U~1~ i ~VI~bm~ LL~lJ~1~ ~\lV!lVl'Ui.1~~ (tlYL~6.) ~ij'l'Vl~~U ~\lLeJ'UhllJ bL'W'UfI~ Ltl 

~fllm'\J~ 

http:1'lllJ1i.1l
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n~T.lAB tJ1 LVI~1d~ :mBn'lVl~ fi1 ~t1lVl~m~~l'tBlJ1ru1'IJ:W'U ~i:-h'Um~U1tlm~~mJ\l1nVl1-l L~tlB1'Wl~LL~ ~~n 

t1l\1l;:WL-u1m~LL61L~Bt1lLL~1 L'll'U statins, fibric acid derivatives, niacin, bile acid binding resins 
" 
LL(l~ probucol (1'Vltl1 l"\~mlJ1LL"~fH1J~, 2544) ~1tlCJ1~"t1lVl~Bvi'1'Um~t1lt1l~:W1'IJ:W'UL-U1~m~LL~L~Bt1l 

" " 
lt1ltlvlbJij !:-J"(;)BI'111:W BCJ1ml1V11~(~-lBBn 'l'Vl~~1tl~tl ~I'11UfpJ m~BtI1nB1V11~1'U~ ~UU'\.h~~1'Vl) ~lJtI:w1off 

tI1d~n~\9lJ'U1:W1~1n~1~vi''ULLUU lipstatin ml9l~1nm~ri't1lmB-lmB'I'l'Vl~Vl1-l~h.n1~'lJB-lL~mLUflViL~tI 

Streptomyces toxytricini (Hochuli et al., 1987; Weibel et al., 1987) n"lnm~mJn'l'Vl~'lJB-l 

orlistat Amru8'1m~Yi1-l1tl'IJB-lLB'U1"ill1LL~tlfl~L€J~nl~LtJ~LLUUhWBtlmlu ~-lYi11Vl1mn~L"ilB{l~\1l1JJ()n
" 

~()nt1lt1l;:WL-U1m~LL~L~Bt1l1I9lijtJ1:W1f1I1j'BtI"'1 (Ballinoer and Peikin, 2002) ~-l1.l1\1~LUtltl1~LVI:W1~nu 
" " :> 

~u1t11'IJ:Wtl1'UL~vt1l£1'1V11v~U1 EJ1~fli}1'U~l'11ufl:wm~rutJ~~'Vl1tlB1V11~tJ~~L.n'Vll'IJ:W'U119lcnn 
\l 'IJ '\J ~ 

ij-l1'Ul~tlVlm tI LLtA'I~Unl1Yl '1l\l1nli~~:W'1l1~~1lJ1~ () EYu 8'1 m~LtI~ tI'U LL tJ,,'1 LB'Ul"illlLL~tl fl~ Lv~n1~ 
Lt1£1 1Vl':lV81-lL'll'U Satouchi LL"~flru~1vi'Yi1m~~m~1C),:m" m~iJu8'1Lv'U1"il:w1~ LtJ61'IJv'lL:W~Vl~1LVI~ €J-l 

(Glycine max) ~U£11~~ffifl~-l61~1-lfl~1t1nU lipoxygenase-1 LL£1Vl-l'l'Vl~'Vl1-l~h.f11~d (Satouchi et. 
" 'v 

al., 1998) Han LL(l~flru~~ul1 'lne)VI~'1 'lJrIL~tl1 '1l1~1~1lJ1~()iJuEY'Im~LY1:w:n'U'lJv-lflm~£1L~v~v~ LL~~ 
" 

lmn~L"ilvhVl1'UL~vVl lt1lCJ61l'm~:WLL 'VltlUtl1tl'1l1 L'll'U epicatechingallate LL~~ 

epigallocatechingallate LL~~61l'm~:W"il11t1lJtl1'U'1l1 (teasaponins) £11lJ1~()EYu8-lLv'Ul"il:w1mt1~ LL~~ 

L~:wm~ul'Um~L!:-J1!:-J(l1qJl'IJ1l'U (Han et.al., 2001) Ninomiya LL"~ flru~~u611~£1n~~1n1u'IJv'l Sage 

(Salvia ofjicinalis) ij'l'Vl~cJ'\.JcJ'\.JLB'U1"il11LL ~tlfl~L€J~n1mtJ~ 1~tlij£11~Bvn'l'Vl~~"lrlqJAv carnosic 

acid, carnosol, royleanonic acid, 7-methoxyrosmanol LL~~ oleanolic acid (Ninomiya et. at., 

2004) Jang LL~~flru~~m~161l'mnt1lLBVi~v~'8L~'Vl~1m1nnl (Actinidia arguta) ~U611~t1~~nBu1V1JJ~ij 

'l'Vl~1'Um~EYu8-lLB'Ul"illJLL~'Ufl~LB~ nl~L t161 AV 3-0-trans-p-coumaroyl actinidic acid ~-lLUtl611~n~:w 

coumaroyl triterpenes LL"~611~tJ~~nBU~'U1 an 5 '1llJt1l ~-lLUtl611~n~:w triterpenes 119lLLn Ursolic 

acid, 23-hydroxyursolic acid, Corosolic acid, Asiatic acid LL(l~ Betulinic acid (Jang et. at., 

2008) 

" VlmCJ'1lu~ij!:-JmrucJ-ln1~ 

Yi1'11'U'lJv-lLtl'Ul"ill1LLY'l'Ufl~Lv~nlmtJ61 L'll'U YluVilJ (Punica granatum) (Jurenka, 2008; Lei et at., 



2007), lJ~'j~~'Wn (Momordico charontia) (Oishi et al., 2007), '111 (Camellia sinensis) (Nakai et .. 
al.,2005), LU'1lnlU (Quercus injectoria) (Gholamhoseinian et al., 2010) 'jJlJVf'lijnl'j1Lfl'j1~'v1 

~1'jG11R~1'W~1'j~n(;)~1nYl'1l~ijC.JrliJue'lLL'W'Wfl~L€l~n1mtJ~~Jv I'i'J€l~1'l~I'jL 'll'W ~1'jn~lJ saponins, 

polyphenolics LL~~ terpenes (Birari and Bhutani, 2007) 

1'Wnl'j1~CJflf'lll';;)~tl1~1'j~n(;),;;)1nv'l'1!1'W~'W~'!J€l'llfl'j'lm'j€l'W1'mh~''W6n':i'jlJYi'1l B'W L~€l\l,;;)ln, , 

'W'i~'j1'11~1~ i ~Lflv(»'jJ,;;)~€luLL~Thn'l'V1B1'Wnl'jiJU5\lL€l'W1'1I,jLL'W'Wfl~l€l~ n1mtJ~ f1€l ~1'O~(;)'l lJll'iln1'~ 

LLEJn1..n~~I'jU~~'VIB~iJ'lfl'l'l'VIBll€l~ 1(;)V15 bioassay-guided fractionation ~'l,jl,;;)~LD'WtJ'j~1EJ"llu 

€l~1\l~\l1'Wm'j~(;lJ'Wl"1':iG11R~m,xLt1'WV1~1'WLlJ(»IU€l~~lJ'!J€l\l1'!J~'Wt9lB1tJ 'W€ln,;;)lnlliJ'l L t1'WtJ'j~1EJ"lluli'u 

L'W'jl~LtJ'WCJ1';;)lntJ'j~L 'VIp!1'VIV~'l€l1,;;)"''lC.J~i1'l m'jrl(;)n1'jU1L.ultJ1,;;)ln\?h'ltJ'j~L 'VIP! LLrl~L~lJm'i1itJ1~C.J~(»1~ 

-;Uln~I'j1'W~lJ'W1'W'j1'V1 V, 

L~ €l ~ n ~ llEJ n~ 1 'jG11Rru ';;)1 nYi '111 'W~'W~'!J €l\llfl 'j '1 n 1 'j €l'W l'n ~Yi'W 6 n 'i'j lJYi '11 
v , , 

'W'j~'jl'!J~I~" ~~nA~ m€l'lLLrl~LL~~\l'l'VIBiJue'lm'jl'iI\lI'W'!J€l\lL€l'W1'1:!,jLL 'W'Wfl~L€l~n1rl LtJ" 
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4 ~ CV I

1. nl''j"bnULLa~b~'WlJ(?lJBtJ1\l 

LnU~1vVl\l-W'lJ1t1~tI~'lJv\llA~\ln1~vtl-rn';~tlLim~lJYl'1l e1t1L~v\l-:Uln'W~~~l'1J~l~" Lfl1~m1:lJ~l~, , 

~\l""1~'1Jflll~ ~1~LflfJV1~~mH1Yl~1'Un1~V'\.J ~\lrn~Y]l\ll'U'lJv\lLv'U1"11:WLL 'WtlfI~ Lv~n1fl b oJ~ 1'Ufl1~1~fJU~ 

~1'UlJ11Y)~flU1n bb,,~iJf11 1(50 'tJvfJ 1~fJfi'~L~vnv11mh.:Jc11V1-r'\.Jtm\lfl1~1~fJ1 'UuUAv1'\.J'lJv\l~l'O~~\l 

'lh;h'U'lJv.:JYl'1l~~'U1'W~~bn'\.J1y)lJ1U~n~y)1vv11 ethanol 95% :utl1~"1';i"n~Vlm'\.J LLfl~ll1lJ1 partition 

Y)1fJ~11'Yh"~"lCJB'UV1~ EJBtI '1 8n 2 '1lij~fiv hexane LL"~ ethylacetate (EtOAc) L~mLCJn~l~n~lJ~ij 
" A11lJij-u1~1.:Jn'Uvvn-:Ulnntl 

2. LLCJn~1~c11fi'qJ t~fJmP1fJ15 Bioassay-guided fractionation 

Il1~LLCJn"l~"n~m~:Uln hexane LL"~ EtOAc vvm~'Uci1t1'1 (fraction) 1~lCJHfJ5n1~Yl1\l 

chromatography Lb(;hUllJ1Yl~~tlU~Yl~V11\l~1.fl1'W ci1t11~ij~Yl~ -:u~'l11lJ1Y]1n1~LLVn~1~~v L Yitl1 ~ 

l1'Uh11~1~~ LLEJn1~,1t1 iJ 'lYltYll\l~1m'W~llJ~ vi'v\l fl1~:U~.:J IVlCJ15fl1';iVl1'lYi~Yll\l~1m'WUn1~Yl ';i1:U~ tlU 

~lLij'UIl1~YlllJn1';il~fJYi~lt1lJl (McDougall et. al., 2009) 

3. 'I11~1~U~~Ylt~bLfJn1~lJ1V11;;tllJflYll.:J spectroscopy LL"~/Vl1v spectrometry 

""l~Yl~tm\l"~l.:J'lJv\l~l~~tltln~Yl~v'\.J~\l fl1~y]1\l1'U'lJtl\lLv'L.l1"11:WLL'WtlA~Ltl~n1moJ~t~v nuclear 

magnetic resonance (NMR) 

4. tlj)oJ~lmL,,~~~oJ~mfl1~YlVl"v\l, 

'W~~~l'1lvh~., Ln1~LL"lJ"l';i ~\l""lVl'1J"ll~ Y]1fl1';iYl~"v\lYimfll'1J1Lfl~'1lL1Y1LLfl~bfl~'U'W~n~P11~Yl1 f1ru~ 

Lfl~'Ui'l1~Yl1 :UWlfl\lmrulJVll1V1m~CJ, 
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\111U'lJeJ\I~l'UI'W)\I U~VltJ1u\hvnrn 1.3 rll"n1lJ l.J1r;1n~~hEJ16bb'1lr;1n~ (maceration) l~tJH 

ethanol (EtOH) 95% dJ'Uvllvh,,~mtJ l~EJ'Vhn1'm'1lr;1nl')fl#\I"~ 4 ~m :ijl'Ul'U 3 fl#\I Hnml'Un11 

Lb'1ldJ'UL1"l'Ul'Ufl#\I"~ 2-4 l'U ':illmT'Uvhn11n1eJ\I tll~\lr;1n~~n1eJ\lhlhJ1~b'VItJ~lmfl~eJ\I rotary 

evaporator 1~b~'U~\lr;1n~'VIEJ1U EtOH (EtOH crude extract) Jl'V1Un 570 n1lJ ':illmr'U,jl~\I"'n~ 
'VIEJ1U EtOH lJl'vhn1'Jr;1n~~eJl~tJnl1 partition nu hexane bb"~ ethyl acetate (EtOAc) VlllJ~l~U 

,jl~\lr;1n~1'ULLI'i,,~i'UhJ1~L'VItJ':il'UbL~\I 1~L~'U hexane extract Jl'V1Un 74.45 n1lJ Lb"~ EtOAc extract 

Jl'V1Un 39.50 n-rlJ ~\lLbr;1~\ll'U~tJYi 1 ,jl~\lr;1n~~\lr;11lJ~1'U1tJVl~r;1eJuqVl~ n11EJu8\1beJ'U1'1laJLb~'Ufl~beJ 
~n1mtJ~ ~U11 ~\lr;1n~",tJ1U ethanol, EtOAc extract Lb"~ hexane extract iHeJtJ"~'lJeJ\ln11EJu8\1 

LeJ'U1'1lJJ'VI~eJ % inhibitionbtJ'U 71.67,87.13, 78.12 mlJ~l~U L~eJ~':ill1().nmhrojull EtOAc extract 

iiflVl~l'Un11EJU~\I"'\lr;1~~~vhn11 bbtJnb~eJ'VI1~11U~"'Vl~YiiinVl~Vll\1~lm~dLtJ'UeJ'U~U LL1n -, 'U .. .. g I 

" ,jl~\lr;1n~ EtOAc tll'VIUn 36.65 n1lJ l.J1bbtJn~lEJ16 quick column chromatography 

l~EJH silica gel 60 LtJ'Uvll~~iu H1~Uul'i'lvili:l~"ltJ,h'VI1UL~'U1'i'1'lJ~ b~lJv1'U~rw 20% EtOAc l'U 
" 

MeOH b~m~m~~umllJii.frl'lJeJ\ll'i'lvil"~mtJ~'UbtJ'Uci'l~U mlJ1Vl1vi1U fraction 

iji:l~~Vl1 bbEJnhl:ijl'U1'U~\I~'U 48 fraction ~\lbbr;1~\ll'Um11\1~ 1 

':illn fraction cieJtJ~\I 48 fraction vibwn1til':illn~\lr;1n~ EtOAc tlllJlvil thin layer 

chromatography L~mtJ~EJULYitJUeJ\lf'1tJ1:meJu~iieJQ1.'Ubbl'ii:l~ fraction Lb~111lJ fraction viii 

eJ\lf'1tJ1~neJuln~bAEJ\ln'Ub-vltilltJn'U 1~b~'U 6 fraction 1'V1'1i1 AeJ fraction F2 - F7 ':illmr'U1~~n,jl1tJ 

http:71.67,87.13
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- LL'!h'1ti'~v11tJ ethanol 95 % 3 x 4 L 

EtOH crude extract mn 
(570 n-r:u) 

v • 

- "'~mtJv11tJul LL"'~ EtOH L~mj'€lmY1€l'!iltJf)1~"'~"'ltJ 

- Partition ~ltJ hexane 

~.:J~n~'VItiIU aqueous-ethanol Hexane extract 

(74.45 n-r:u) 
- Partition v11tJ EtOAc 

~.:J~n~'VIEJ1U aq ueous-ethanol EtOAc extract 

(39.50 n-r:u) 

~tJ~1 bb~'UJlli"1 bb?l~-lnl'mn~ b-d'v-l~'U1'UnI') bbEJ n?ll')'lln1'lJl;hO~~'1
" 

\Ol1~I.:Jvt 1 nl'mEJn~-l"'n~ EtOAc 'lln1'IJ(;\'lU~~'1 1'11EJ quick column chromatography 

Fraction ~::uu~1'Vh€l::€lIt1 

1-6 20% EtOAc in hexane 

7-14 40% EtOAc in hexane 

15-26 60% EtOAc in hexane 

27-36 80% EtOAc in hexane 

37-41 100% EtOAc 

42-48 100% MeOH 
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m~1'1~ 2 Fraction vtt~'il1nm'.iLLtln~.:)~n~ EtOAc ~1t1 quick column chromatrography 

Fraction ~1lJ fraction 
; .., .., 

'U1'V1'Ufl (mlJ) %inhibition S.D. 

F1 (EtOH 

crude 

extract) 

- - 71.67 3.24 

F2 1-14 0.47 93.28 2.50 

F3 15-26 2.44 72.63 0.72 

F4 27-32 4.88 57.54 4.86 

F5 33-37 6.79 92.41 1.03 

F6 15-17 3.34 65.82 1.03 

F7 18-25 6.60 33.79 3.99 

v1nm'.i'W1 fraction 'Utl'l EtOAc extract -vY':)"v1lJ~ (F2-F7) 1tl'V1~({eJuq'V15m'.iEJut'lbtl'U1'l111 

LlYj'UA~leJ~n1mtl({ Yjul1 11~mm~'Utl'ln1'.iE1'Ut'lleJ'U1'l111 (%inhibition) lU'U~'ll'll'.il':)~ 2 ufl~1~b~eJn 

fraction "v1~m'1'U({ n~ Yil1{tltlfl~'Utl'ln1'.iEJ'Ut'lltl'Ul'l1l1~({'lll'itl'lYjtl (mnnl1 70%) l1tl~mrul"v1m::;({lJ
" 

llfl::;11A11lJLU'U1tll~~'l1'Um'.i'Vhm'.ilbtlnlJitlltl Atl F3 l~mlllJ1bbtJn~1'.i~lAqJ~l1q'V15'V11.:)~hfll'W.Q 1~tI 

'.i'\.JblUUm'.iLA~v'UYi'Uv'l~l'.iU'U TLC vlnLLIJi(;l::; fraction Lb({~'l1'U'.i'\.JYi 2 
" " 

~tl.y1 2 bb({~'lm'.iLA~tl'UYi'Uv'l({l'.i1 'U fraction F 1 - F7 U'Ubl~'U TLC 
" 

http:bb({~'lm'.iLA~tl'UYi'Uv'l({l'.i1
http:lU'U~'ll'll'.il
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d 

n1<Hln~LLEJml1'jU~&I'V1;hnncl1'\.H'IIi~ F3• 

'l11~1'lJ~n~ F3 lJ1bbCJm{j'tJ~1'lJ~tlCJ'l l~CJnT~~''tJ flash column chromatography llilCJ 

1i silica gel 60 btl'tJ1'11~fflU b~~~'Il~~1EJ!lhvh~~mv hexane/EtOAc 1 : 1 1~~1'tJ(1nlil~tlCJ F3-1 ii-1 
'U 

F3-9 Y'/~vlJ nlJ'd1~'V1~(1tlu'lV1~1'tJm~f1u~-1btl'U1"1!lJbbY'/'tJf1~bv~n1~ b'U(1 (%inh ibition) ~-1LL~~,:j1).J!Il1~I-1~ 

3 1~CJ~''vnn~1'tJ~n~~tlV (subfraction) ffi~ihJ'\111mj'vCJfr;h 100 iJ~~n-rlJ ~~~-11lJYl~1~(1.n'l111'U 
~)1~(1v'UflYl~Yn-1~1[}1'V'l LL~?l1'tJ(1n\i)civm~-1l1lJ\i)1~Clnm1~(1v'Ul\i)CJ TLC ~,:jbL(1\i)-11'U'J'U~ 3 ., 'U 'U 

'J'U~ 3 bb(1\i),:jn1'Jbf1~v'tJ~'tJtl,:jm)1'tJ fraction F3-1 - F3-9 U'ULbeJ'tJ TLC 
'U 

Fraction 'j1lJ fraction ~vCJ 
:; ~ 

'U1l1'Un (lJn.) %inhibition S.D. 

F3-1 1-3 10 NT. -

F3-2 4-5 200 83.17 1.51 

F3-3 6-9 70 NT. -

F3-4 10-11 530 11.34 2.53 

F3-5 12-13 940 21.74 1.52 

F3-6 24-28 60 NT. -

F3-7 29-32 60 NT. -

F3-8 33 18.3 NT. -

F3-9 34 150 NT. -

l1lJ1ml1~ NT f1tl hn~'LhhJm1~(1v'U (not tested)• 
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'innn1J'th."1'U?ln~~tlCJl'i1'l1 F3-2, F3-4 LL~::: F3-51u'VI~~tlu~'VlBn1JEJu8'lLtl'U1'/ll1LLYI'Ufl~ 
Ltl~nlmtl~ YlUl1 F3-2 lJ %inhibition a'l~~~ fitl 83.17 % ~'lClnw~lJnJ11'Un1JLLCJna1JU~~'VI5~lJ

\J , \l , 

~'VlB'Vl1'l~bmYld~tlltl 

Ll'l~CJlJ?llJan~ EtOH crude extract ~ln1u~lU~~'lBnflf'l 'Wul1lJ~~n l'ln(9}:::nmWtlnlJ1 rlB'Un1J 

u11tl partition ~1CJ hexane LL~::: EtOH ~'ll~nJtl'l~~mr'ULL~:::LLCJnH l.h~~n~1~lJ1Vhf11Jl'ln~~nJ1 
~1tJl'hvh~:::mCJ~~lJJ:::vd1'l CH2Cl2: methanol LL~:::vhn1J~1'l~~n~1CJ methanol ~'Ul~~~nJ'\.JL~lJ~ 

" 
'lJ11 (colorless fine needle-like crystal: C) U~:::U11tl(9}J1~G'1tlU~'VIB'Vl1'l~hm'WLViCJunu fraction ~ 

LMmoUtl'l 1~~~v1'l(9}lJ1-:J~ 4 

1~ (g) 

% inhibition vlfl'l1lJL'lllJ'llU 

lmg/mL average so 
1 2 3 

F3 2.44 72.35 74.51 68.14 72.63 0.72 

F3-2 0.20 84.87 81.97 82.67 83.17 1.51 

C 1.12 81.19 83.67 80.62 81.83 1.62 

U1G'11JYiLLCJnl~ fitl~~n C l.hltlvnoUtl~~'Vl1'l spectrophotometry l~LLrioUtl~~ proton LL~::: 

carbon NMR (nuclear magnetic resonance) YlUl1 ?llJ C fiva1J uvaol ~-:JLth.JG'11Jn~lJ 

triterpenoid lJ~(9}Jlf1J'lG'111'lYiLLG'1~'l1u~tl~ 4 LL~:::lJoUtl~~'1Jtl'l H-NMR spectra LL~::: 13 C-NMR 

spectra v1'lYiLLG'1~-:J1'Ul'l1J1'lYi 5 LL~::: 6 
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Z> " 

HO 

d 1 " .I11W'VI 4 ~m m,:j~J1,:j'lJtl,:j uvaol 
" 

l~1)1.:1~ 5 sUmJ(;'l I H-NMR spectra 'lJtl,:j~1J~LLEJn1~ (C) b mvubVim.Jn'U-UmJfl H -NMR spectra 
" " 

'lJtl,:j uvaol lu literature m~-rUn1J&i-WlJ-Wbb~1 i1~,:jd 

-UtllJfI~1J~bWfll~(c)
" 

v ~~ ClIo ~. 

'lJtllJ" uvaol V1~~1I~ 
" 

carbon 

1 - 2.95 (m), 1.41 (m) 

2 - 2.60 (m), 2.35 (m) 

3 3.42 (dd, 10.5, 4.8) -

4 - -

5 - 1.28 

6 - 1.54, 1.03 

7 - 1.64, 1.45 

8 - -

9 - 2.44 (s) 

10 - -

11 - -

12 - 5.62 (s) 

13. - -

14 - -

15 - 1.18, 1.81 (br) 

16 - 0.98,2.09 
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17 - 2.14 (m) 

18 - 1.64, 1.10 

19 - -

20 - -

21 - 1.37, 1.18 

22 - 1.45, 1.31 

23 1.19 (s) 1.07 (s) 

24 0.99 (s) 1.10 (s) 

25 1.15 (s) 1.27 (5) 

26 1.19 (5) 1.18 (5) 

27 1.30 (5) 1.37 (5) 

28 3.73 (d, 11.1) 

3.39 (d, 11.1) 

-

29 1.14 (d, 5.7) 0.91 (5) 

30 1.00 (d, 5.7) 0.89 (5) 

'VIlJ1tH'VIVl• * vhn Mahato and Kundu, 1994 . 

VlTn.:j~ 6 -UB~~ 13C_NMR spectra 'lJB\l~1'Jv\LLfJn1~ (C) LU~EJULYifJUnU-UB~~13C-NMR spectra 'lJB\l 

uvaol1'Uliterature vh~-rum'J~~lJ~LLlK1 rivi'\l.j' . 

-Um.J~~1'J~Lwn1vl (C)

" 

. 
-UBlJ~ uvaol Yi~~lJ~ 

" 
carbon 

13 
C Chemical shift 

13 
C Chemical shift 

1 38.8 38.8 

2 27 .3 27.3 

3 79.0 79.0 

4 38.8 38.8 

5 55.2 55.4 

6 18.3 18.4 

7 32.8 32.9 

8 40.0 39.4 
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• 

'VIlJ1t1b'VI(11 * Vim Mahato and Kundu, 1994. , 

9 47.7 47.8 

10 36.9 37.2 

11 23.4 23.4 

12 125.0 125.0 

13 138.7 138.0 

14 42.0 42.8 

15 26.0 29.2 

16 23.3 22.6 

17 38.0 36.8 

18 54.0 54.1 

19 39.4 38.9 

20 39.4 39.4 

21 30.6 30.7 

22 35.2 30.6 

23 28.1 28.1 

24 15.6 15.4 

25 15.7 15.6 

26 16.8 16.9 

27 23.4 23.4 

28 69.9 69.7 

29 21.3 21.3 

30 17.4 16.2 

• 
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• 
lJ~1 t1'lTU n1~1~t1-;Ylm'H'l1 tI LL Vl~'lYlu'hVl'UVlmtl'UUVl LL" ~"1~LfllJVlmtl n~lJ?lllJ1~ClVU~'lLtl'U1 'Illl , 

LLYI'Ufl~Ltl~n1mtl" (Hasani-Ranjbar et. al., 2013; Sahib et. al., 2012) e:J~I'lhn~v'lhJlJn1~~It1'lI'U 

q'VlBvn'l~hmYld-;YlmhuVl~'l (Oiospyros jilipendulo Pierre ex Lecomte.) -;Ylnm~'VlU'V11'U'l1'U1~t1~ 

L~tI1itl'lnmhu~Vl'l ~'lm.i1'U'J'l~ Ebenaceae V'lhJlJn1~1-ffL'u'UtI1~trUl'Utl~I'l-UVlL -;Y'U LL,,~tT'll~lJitllJ"
~ ~ 

'Vll'lYi 'lm~LfllJ -;Yl n 1 U-Ue:J'I~TO ~Vl'l LL~lJ~ltJ'Il'U"I~rllr1qJYhIil-;Yl n~'J'U"n~Lfim'Il'U-Ue:J'I~1 n~l'U~~'1Ae:J 

stigmasteroL taraxeroL ~'lLU'U?ll~n~lJ triterpenoids ('Jl1 L~e:J'I~I'U'Ir1, 2555) 

-;Yl nm~?In~mJ ml1~rllr1q)"illn 1 U-Utl'l~lil ~Vl'l 1~t1 r1(y) L~ e:J n-;Yl n'Vl'U~lJ n 1~r1Vl n ~tl'l mhiltltlnq'VlB 

vU~'1m~vil'lI'U-Ue:J'ILe:J'U1'1l11 LLYI'Ufl~Le:J~n1mtl" ( ,:n'U1~tJtJ~~I'UlJ1LL~'J) l~tJe:J1l'1m 'VlflUfl bioassay

guided fractionation ~~'J-;Y"e:Ju'l'VlBVU~'ln1~vil'11'U-Ue:J'ILtl'U1'1llJ1'U'YJn~'J'U~LbtJmU'U fraction ~1'11 

LL(l~L~tlmLtJn?ll~rllr1qJLuYll~~'J'U~lJ'l'VlBLvh,T'lJ "1~u~'1'VlB~LLtJn11ilAe:J uvaoL ~VlLU'U"I~n~lJ 
triterpenoid "it'lYlU1'U6~~lJ'llI~~LLtJn11il-;Yln~'UVlmtJ'lluVl L-U'U ;;11 'U-U e:J '11uLLa~Jl,r'lJ-;Y1m,m olive (Oleo 

europoeo) ~fh~'1'1n (Casas et al., 2004) ~tln'!Jtl'l chrysanthemum (Ukiya et. aL., 2002) lU'lle:J'I 

~'UhJ?l~a Oiospyros ~1'11 L-UU 0. koki (Fan and He, 2006) 0. melonoxylon (MaLLavahani et. 

Al., 2001) 0. montana (Dutta et. AL., 1972) ~'J'U~1tJ'I1U'l'VlBvn'l'ii'JJl1Y1-Ue:J-.1 uvaoL lJVl(11m'!altJlL~ 

l~L~'lJ-U~ (Sun et. aL., 2006) LLa~v-.1hJlJn1~~1tJ'Il'lJ'l'VlB1'lJm~vu~-.1Ltl'lJ1'1l11LLYlufl~Lv~n1r;mJ" 
-;Ylnim;j(1'l'VlBvn'l'ii'J.II1Y1-Ue:J'I uvaol ~LLtJnh)-;Ylm=hO(Y)~'1 ~"llJ1~Clt;hULlJ mUe:J~;lJ'llv'll'll,r'U 

~l'LI'Vl1'1na1nm1 VU~-.1Le:J'lJ1'1l11LLYlU fl~Le:J~ n1(1 Ltli.'l Cltl11illiLU'lJ n1~A'lJYlumliltl\lr1fl11lJ-nVI~ LL(1~
~ 

"llJ11Clt111tlPimn-;ya'lJYlam?l~i-ue:J-.1Ltl'lJl'1l11LLYI'UA~Le:J~ n1mtl"lU"Jl1'J~~:n uvaol 1 utlBn1tJ,1 ~'1-;y~ 

vil1~?l1lJ11Cl'Vl11U11ill1 n11 VU ~-.1,T'lJlJfl11lJ~1LYl1~LLa~lJtl1~~'Vl5mYl~e:J~1-.111 n1~Pimnl~m~lJL~1.11 'U 

e:J'U1fl~-;Y ~'li'JtJ1~'V1'J1u(i-.1l'1n tJ.II1Y1-UB'I uvaoL 1'Un11~1'lJ'U1LU'UE.J1v11'U1'lllJ'Ullil~~-.1~u 

http:lJL~1.11
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